A GntR family transcriptional regulator (PigT) controls gluconate-mediated repression and defines a new, independent pathway for regulation of the tripyrrole antibiotic, prodigiosin, in Serratia.
Biosynthesis of the red, tripyrrole antibiotic prodigiosin (Pig) by Serratia sp. ATCC 39006 (39006) is controlled by a complex regulatory network involving an N-acyl homoserine lactone (N-AHL) quorum-sensing system, at least two separate two-component signal transduction systems and a multitude of other regulators. In this study, a new transcriptional activator, PigT, and a physiological cue (gluconate), which are involved in an independent pathway controlling Pig biosynthesis, have been characterized. PigT, a GntR homologue, activates transcription of the pigA-O biosynthetic operon in the absence of gluconate. However, addition of gluconate to the growth medium of 39006 repressed transcription of pigA-O, via a PigT-dependent mechanism, resulting in a decrease in Pig production. Finally, expression of the pigT transcript was shown to be maximal in exponential phase, preceding the onset of Pig production. This work expands our understanding of both the physiological and genetic factors that impinge on the biosynthesis of the secondary metabolite Pig in 39006.